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This project focuses on the synthesis of novel precursors based on all-cis-
cyclotetrasiloxane as divided to 4 parts, including the synthesis of Janus 
precursors and extended Janus ring precursors, synthesis of Janus ring, 
intramolecular cyclization, and synthesis of bat siloxane. 
 
First, we described the successful preparation of Janus precursors and 
extended Janus ring with dimethylhydrosilyl and vinyl groups in excellent 
yields (88%–100%). Remarkably, these precursors have high functional groups 
per unit up to eight groups per molecule. Janus precursors have 4 T-unit Si and 
4 D or M-unit Si. For the extended Janus ring, it has 4 T-unit Si and 8 D or M-
unit Si. 
 
Second, we demonstrated the synthesis of Janus rings, [RSi(OR’)O]4, 
containing various functional groups via the Piers–Rubinsztajn reaction using a 
Janus precursor as a starting material. Interestingly, these products have 
excellent solubility in various organic solvents and can be classified as high 
functional density precursors as it has 4 to 8 functional groups per one molecule. 
These synthesized compounds can be potential monomers of well-defined cage 
silsesquioxanes, Janus-type nanomaterials, and porous materials.  
 
Next, we developed a new method for the preparation of tricyclic 
laddersiloxanes. Generally, they were synthesized using a condensation reaction, 
oxidation of ladder polysilane, or cage-breaking reaction. A new synthetic 
method for this compound, which was based on intramolecular cyclization of 
hydrosilyl-functionalized cyclic siloxanes, was developed. Under optimized 
conditions, this method enabled the construction tricyclic laddersiloxanes with 
various ring sizes. Also, the purification of the product is simple as most of the 
byproducts are high polarity silanol compounds that can be separated by column 
chromatography. 
 
Finally, we describe the synthesis and characterization of various structures 
of tricyclic laddersiloxane, including 10-8-10-, 12-8-12-, 14-8-14-, and 16-8-16-
membered ones. Owing to their rich oxygen atoms in the structure like crown 
ether, it could have a high potential for ion recognition properties. Interestingly, 
although the longer wings bat siloxanes have lower melting temperature (Tm) 
than the short wing products, all the products are thermally stable with a 
Td5 (5% weight loss temperature) higher than 250 oC. 
 
 
学 位 論 文 の 要 旨 
                                         
ヤヌスリングシロキサンを前駆体とした拡張ヤヌスリングおよび三環式ラダーシロキ
サンの合成 
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